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Schwannomas are benign tumors arising from the peripheral nerve sheath, commonly
occurring in the head, neck, and extensor surfaces of the extremities. They can be asso-
ciated with neurofibromatosis type II. Our case describes a 48-year-old woman with a
2-week history of a left-sided palpable breast mass. She was referred to radiology, where
additional imaging revealed a 1.1-cm mass. A biopsy was performed; histology revealed an
intramammary schwannoma. Mammography findings include a well-defined mass
without calcification. Ultrasound images have shown hypoechoic, encapsulated, and well-
defined lesions without calcification. Histologically, schwannomas reveal alternating
Antoni A and Antoni B cellular areas. Schwannomas are also S100-positive on immuno-
histochemistry. This case is best categorized as a BI-RADS 4A lesions. This case report
highlights the importance of both imaging and pathology in the diagnosis of breast neo-
plasms. Although breast schwannomas are not a common entity, they are an important
consideration when evaluating a breast mass.
© 2016 the Authors. Published by Elsevier Inc. under copyright license from the University
of Washington. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Schwannomas are benign lesions that arise from schwann
cells of the peripheral nerve sheath [1]. They can arise from
any nerve in the body and are commonly found in the ex-
tremities, head, and neck region [2]. These slow-growing
neoplasms commonly affect young adults and present dur-
ing the third decade of life [3]. Although schwannomas are
common, palpable breast lumps that manifest as intra-
mammary schwannomas are extremely rare with a limited
amount of cases reported in literature [3]. With this in mind,
we present a unique case of a patient who presented with a
palpable breast mass and underwent an ultrasound-guidedlared that no competing
arikh).
Elsevier Inc. under copy
se (http://creativecommobiopsy, which demonstrated atypical findings consistent
with a breast schwannoma.Case report
A 48-year-old woman with no significant medical history,
including a negative history of neurofibromatosis type II
(NF II), presented to her primary care physician with a 2-week
history of a palpable left-sided breast mass that was inci-
dentally found on self breast examination. At the time of the
evaluation, a palpable mass was appreciated, and she was
referred to radiology for further diagnostic imaging.interests exist.
right license from the University of Washington. This is an open
ns.org/licenses/by-nc-nd/4.0/).
Fig. 2 e Mammogram: Mammogram in mediolateral-
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mammogram revealed a 1.1-cm oval-shaped focal asymmetry
with an indistinct margin in the left breast at the 6-o'clock
posterior depth (Figs. 1 and 2). Because the etiology of the
mass was inconclusive, further imaging was recommended.
An ultrasound of the left breast was performed and revealed 4
distinct masses. A 1.6 cm mass was found at the 7 o'clock
position, for which ultrasound guided core biopsy was
recommended as this lesion fell under the category of Breast
Imaging-Reporting and Data System (BI-RADS) 4: a lesion
suspicious for malignancy (Fig. 3). Additional findings
included 1-cm, 9-mm, and 6-mm masses, which were
considered to be benign, and therefore, no follow-up for these
lesions was required.
An ultrasound-guided core needle biopsy was done using a
14-gauge needle (Fig. 4). Four specimens were obtained using
an Achieve automated firing device and were sent to the lab-
oratory for pathologic analysis. Postmammogram imaging
was done, but the biopsy clip was placed too far posterior as
reported in the report by the radiologist.
The ultrasound-guided core biopsy sampled benign breast
tissue and a lesion characterized by intersecting fascicles of
spindled cells with bland oval nuclei. There is no significant
pleomorphism, necrosis, or mitotic activity (Figs. 5 and 6).
Spindle cell lesions of the breast have a broad differential
diagnosis, including superficial nodular fasciitis, desmoidFig. 1 e Mammogram: Mammogram (craniocaudal)
showing an under-skin marker at the site of palpable
abnormality. There is an ill-defined soft-tissue asymmetry,
which blends with the rest of the breast tissue.
oblique view.
Fig. 3 e Breast ultrasound. At the site of palpable
abnormality in the left breast, there is a bilobed lesion
9.6-mm hypoechoic, well defined, and encapsulated
against the chest wall. There is no evidence of
calcifications.
Fig. 4 e Ultrasound-guided core biopsy. Percutaneous
ultrasound-guided biopsy of the left breast palpable lesion
with a needle in the mass. There is a 14-gauge Achieve
core needle in the mass.
Fig. 6 e Breast schwannoma at 100£, hematoxylin and/or
eosin stain.
R a d i o l o g y C a s e R e p o r t s 1 1 ( 2 0 1 6 ) 1 2 9e1 3 3 131fibromatosis, myofibroblastic lesions, stromal components of
a phyllodes tumor, spindle cell carcinoma, and schwanno-
mas. These cells in the core biopsy are diffusely and strongly
positive for S100 protein but negative for cytokeratin AE1/AE3,
P63, desmin, actin, CD10, and CD117 on immunohistochem-
ical studies (Figs. 7 and 8). These support neural differentia-
tion, which when combined with the morphology is
characteristic of a breast schwannoma.
The gross specimen obtained after surgical excision is
noted in Figure 9. No further pathology was done after
excision.Fig. 5 e Breast schwannoma at 40£, hematoxylin and/or
eosin stain.Discussion
Schwannomas are the most common tumors arising from the
Schwann cells comprising the nerve sheath [4]. As a whole,
there have been a handful of reported breast schwannoma
cases that have been generally benign, although there have
been a few cases demonstratingmalignant transformation [5].
In addition, they are known to have an association with NF II,
although only 3% of schwannomas occur as a part of NF II,
while 90% occur sporadically, as it did in this patient [6]. When
they arise in the chest, they most commonly arise in the
posterior aspect of the mediastinum. In this patient, it was
clear that instead of presenting in the mediastinal area of the
chest, the palpable mass proved to be originating in the breast
tissue itself [6].
Histologically, schwannomas are usually comprised of 2
areasdAntoni A and Antoni B areas. Antoni A areas are
orderly areas made up of compact spindle cells, indistinct
cytoplastmic borders, and possibly intranuclear vacuoles.Fig. 7 e Positive S100 immunohistochemical study at 40£.
Fig. 8 e Positive S100 immunohistochemical study at 100£.
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cellular than Antoni A areas. Our findings from the fine needle
biopsy demonstrate the presence of these patterns on anal-
ysis. This was further confirmed by the S-100 positivity
demonstrating the presence of a schwannoma [6].
A handful of other cases of breast schwannomas have been
reported, withmany using bothmammography and follow-up
ultrasound as the used imaging techniques [7]. Ultrasound
imaging of schwannomas are commonly defined as hypo-
echoic and well defined, as in our patient [2,7]. As with our
case report, other case reports also defined the lesion as
encapsulated and without calcifications [3,8,9]. Mammog-
raphy findings are not as descriptive as ultrasound findings in
the literature, although commonly used terms also include
well defined without microcalcifications [7,9].
Management for intramammary schwannomas follows
the general principles of benign breast tumor management.
According to Kopans' Breast Imaging, lesions that appear to be
benign may be followed up every 6 months for 2 years. If the
lesion remains stable over the 2 years, then the patient may
return to routine annual screening procedures. Kopan's also
notes hat any non-cyst mass above 8 mm should have a
needle or excisional biopsy to determine its histology, as done
in this patient [3,10]. According to Shin et al. [4], excisional
biopsy is the only required therapy.Fig. 9 e Gross specimen of breast schwannoma after
surgical excision.In clinical practice, a breast schwannoma is considered a
BI-RADS 4A lesion (a lesion that has low suspicion for malig-
nany) as they have a very low risk of malignant trans-
formation such that it may be ignored [5]. BI-RADS 4A lesions
are normally followed up with biopsy, as was done in this
patient. Management after biopsy is done on a case-by-case
basis, but patients may choose to return to routine screening
mammograms as the lesion has a low risk of malignant
transformation.Conclusions
Breast schwannomas are a relatively rare entity, comprising
2.6% of all schwannomas [4]. When evaluating these masses,
this case report demonstrates the importance of including
breast schwannoma as a part of the differential diagnosis for
palpable breast masses during routine diagnostic mammog-
raphy. It is important to recognize that imagingmodalities can
narrow the differential, but the diagnosis can only be estab-
lished via confirmatory testing with biopsy.
Clinical practice points
C Schwannomas are encapsulated tumors of the nerve
sheath most commonly occurring in the head and neck
regionsaswellastheextensorsurfacesof theextremities.
C Thebreast ismostlysuppliedby2nerves, theanteriorand
lateral cutaneous branches of the thoracic intercostal
nerves,whilealsobeing innervatedbythecervicalplexus.
C Intramammary schwannomas make up only 2.6% of all
schwannomas.
C Malignant transformation of any schwannoma is
extremely rare; however, it has been identified in a
number of cases in the literature.
C When a schwannoma presents as an intramammary
lesion, it is worked up as a breast mass using the usual
breast imaging of mammography, ultrasound, and
possible magnetic resonance imaging if considered
necessary by the radiologist.
C Biopsy is necessary tomake the diagnosis, as the nature
of the tumor cannot be confirmed by imaging alone.
C On biopsy, a schwannoma is histologically character-
ized as alternating Antoni A and Antoni B areas as well
as a strong presence of positive S-100 protein on
immunohistochemistry.
C Because schwannomas are generally benign entities
with low malignant potential, they are regarded as
BI-RADS 4A lesions. If a patient does not want to excise
the tumor, it may be watched, and the patient may
return to annual screening mammogram regulations.r e f e r e n c e s
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